Enzymes of the main pathways in anaerobic carbohydrate catabolism (glycogen breakdown, glycolysis) and anabolism (glycogen synthesis) in muscle are part of the cytosol and represent about 50% of the soluble proteins (Czok & Biicher, 1960; Pette, 1975) . These enzymes may be extracted by salt solutions of relatively low ionic strength and have therefore been classified as 'soluble enzymes'. More detailed studies of extraction behaviour revealed, however, that some of these enzymes show significant binding to distinct cytoplasmic structures or membranes, e.g. enzymes of glycogen metabolism t o glycogen (Heilmeyer et al., 1970) or hexokinase to the mitochondrial membrane (Karpatkin, 1967; Rose & Warms, 1967) . The mitochondrial orientation of hexokinase is also reflected quantitatively by the nearly constant ratio which exists in various muscles between the activity of this enzyme and that of mitochondrial enzymes representing substrate end-oxidation, e.g. the citric acid cycle (Staude & Pette, 1972) . Extraction and rebinding studies have shown that several glycolytic enzymes, especially fructose 1,6-bisphosphate aldolase, glyceraldehyde phosphate dehydrogenase, pyruvate kinase, lactate dehydrogenase and also phosphofructokinase have significant binding
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BIOCHEMICAL SOCIETY TRANSACTIONS affinity to structures and proteins of the myofibrillar apparatus (Hofer & Pette, 1968; Arnold & Pette, 1968 Arnold rt al., 1971 ; Melnick & Hultin, 1973; Clarke r f al., 1974; Dagher & Hultin, 1975; Clarke & Masters, 1975 . Studies with purified proteins revealed that binding of these enzymes occurs with highest affinity to F-actin (Arnold & Pette, 1968 and F-actin-tropomyosin-troponin complexes (Clarke & Masters, 1975 .
Although it presently remains unclear t o what extent binding of glycolytic enzymes exists in uiuo, these findings may suggest an interaction of glycolytic enzymes with the actin filaments of the isotropic zones. This suggestion is corroborated by localizational studies based on histochemical staining (Pette & Brandau, 1962; Sigel & Pette, 1969;  Arnold et al., 1969) and immunofluorescence of a great number of glycolytic enzymes (Dolken et al., 1975) . Both these independent methods have shown the location of the glycolytic enzymes within the isotropic zones of the sarcomeres. The cross-striational distribution of the glycolytic enzymes indicates that glycolysis is not uniformly distributed within the cytosolic space of the muscle fibre, and that the respective enzymes presumably are present at very high local concentrations (Pette & Brandau, 1962) . This fact might be important with regard to an additional regulatory mechanism for the control of glycolytic flux at the level of phosphofructokinase. It has been shown that phosphofructokinase exists in a n association-dissociation equilibrium (Hofer, 1971 (Hofer, , 1973 Aaronson & Frieden, 1972; Parr & Hammes, 1976) . This equilibrium is concentration dependent and is under control of various metabolites, especially fructose I ,6-bisphosphate (Hofer & Radda, 1974; Hofer & Krystek, 1975; Hill & Hammes, 1975) .
In its highly aggregated form, phosphofructokinase shows a much lower inhibition by ATP than in the less-aggregated form (Hofer, 1971) .
In the absence of regulatory metabolites, dissociation constants have been determined for the phosphofructokinase system in the range 1 0 -I~M (Hofer & Krystek, 1975) . The concentration of the enzyme within the isotropic zone would be within the same range. At physiological concentrations of fructose 1,6-bisphosphate, the dissociation constant is shifted to lOnM (Hofer & Krysek, 1975) , thus favouring an association towards the ATP-insensitive form. It is suggested that this mechanism might represent a n efficient and relatively rapid control of the glycolytic flux by an additional modulation of the kinetic properties of phosphofructokinase. One of its main prerequisites exists in the high local concentration of the enzyme.
Modification of kinetic properties has been observed to result also from heterologous interactions, such as exist in the glycogen particle (Heilmeyer et a/., 1970; Busby & Radda, 1976) or caused by the binding of aldolase to actin (Arnold & Pette, 1970) .
In this case, the bound enzyme has a decreased affinity towards its substrate. On the other hand, fructose 1,6-bisphosphate itself exerts a negative influence on the interaction with actin (Arnold & Pette, 1968) . It is unknown whether the free concentration of this important metabolite and effector could in part be regulated by the reversible binding of aldolase t o the actin filaments.
